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Effects of Reaction Additives on Enzymatic Synthesis of 3,4-Dihydroxyphenyl-L-alanine. Seung-Goo
Lee, Hyeon-Su Ro, Seung-Pyo Hong, and Moon-Hee Sung*. Microbia/ Conversion Research Unit. Applied
Microbiology Research Division. Korea Research Institute of Bioscience and Biotechnology, KIST, P.O. Box
175, Yusung, Taejon 305-600. Korea — The enzymatic synthesis of 3,4-dihydroxyphenyl-L-alanine (I-DOPA)
was examined for the effects of the reaction additives such as sodium borate, alcohol, and organic solvents.
The enzyme used was tyrosine phenol-lyase of Citrobacter freundii KCTC 2006 produced in Escherichia coli.
The amounts of tyrosine phenol-lyase and pyridoxal-5-phosphate were optimized to 2.0 units/m/ and 0.1 mM,
respectively, for the synthetic reaction, Sodium borate, a substance that forms a complex with pyrocatechol,
reduced the enzyme deactivation by pyrocatechol although it seriously inhibited the enzyme activity, Among
the organic solvents tested, dimethylsulfoxide, dimethylformamide, and alcohol increased the productivity of
the L-DOPA synthesis. In a reaction system with 5% methanol, L-DOPA concentration increased up to 210
mM after 24 hours, and 77.1% of which was separated as precipitates. The L-DOPA was purified to 99.96%

by solubilizing and recrystallyzing the precipitates.
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Fig. 1. Effect of enzyme concentration on the L-DOPA syn-
thetic activity.
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Fig. 2. Effect of pyridoxal-5-phosphate on the production
of L-DOPA.

The reaction mixtures contained 5% (v/v) methanol and
different concentrations of pyridoxal-5-phosphate; W, 10
uM; 1, 60 uM; @, 110 uM; O, 210 uM.
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Table 1. Effect of sodium borate on the production of L-
DOPA by tyrosine phenol-lyase

Catechol : Sodium L-DOPA Concentration (mM)

borate (mM : mM) after 30 min after 12 h

50 : 0 17.1 43.4

50 . 25 15.9 —

25 .25 6.9 —

50 - 50 0.3 40.4
100 © 100 5.0 43.4
150 : 150 41 42.4
200 :© 200 3.6 42.0
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Fig. 3. Production of L-DOPA in the presence of sodium
borate.

The reaction was performed using pyrocatechol-borate co-
mplex as a source of pyrocatechol.
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Table 2. Effects of organic solvenis on the production of
L-DOPA by tyrosine phenol-lvase

L-DOPA Concentration (mM)

Organic solvents

4 h 6 h 10 h
control 103.2 111.1 —
ethanol 114.2 116.7 1195
methanol 5% 124.8 131.9 147.1
methanol 10% 794 87.4 104.9
1sopropanal 113.3 111.3 110.8
dimethylsulfoxide 111.3 120.0 —
dimethylformamide 112.3 115.8 -
tetrahydrofuran 88.8 86.8 —

Reactions were carried out at room temperature of about
25C.
Control is the reaction without any organic solvent.

Table 3. Purification of the produced L-DOPA

Steps L-DOPA Purity Yield
(mg) (%) (%)
Produced 414.2 — 100
Harvested 319.5 95.6 771
Ethanol washed 298.0 — 71.9
Recrystallized 288.1 99.96 69.6
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